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TEXAS INSTRUMENTS 7 - 
FIELD. PROGRAMMASLE LOGIC DEPARTMENT 
$e __) -PROGRAMMING ALGORITHM SPEGIFICATION 


DEVICE FAMILY T:iBPAL2Oxx-5 
DEVICES TIBPAL20R4—5, TIBPALZORE=S. TIBPALZORB-S, TISPALZ20L8-5 
INCLUDED 


PROGRAMMING «.PROCEDURE: : Be Ea ‘ s 


Array fuses are progrommed by executing the: totlowing ‘programming 
sequence. Eoch fuse con be opened by "selecting the appropriote 

(1 of 32) Input Line ond (1 of 8) Product Line. The levels for 

selecting Input Lines and Product Lines one, shown in Tobles 1-2 and. 1-3 


Step 1 Roise PGM. ENABLE to ViH. 

Step 2 Select an Input Line. by applyin' 
levels to Pl pins nO 

Step 3: Select a Product Line group by opplying oppropriote 
logi¢ tevels to PA pins. The octya) product fine 
selected will be determined by the PO pin (described 
in step 5). 


oh = 4 
appropriate 


Step Raise /OE to Vin 

Step Raise the selected PO pin to Vin. : 
Step Program the fuse by pulsing Vog to. ¥jHH- 

Step Remove the output voltage. EAS 


Step 8: Lower /OE to Vy- to, enable device we 
Step 9: Pulse PGM VER pin to Vy. :. 

Step 10: Verify the blowing. of fuse by checkin 
the selected PO pin.’ " 7 *"%. 


sn ie “a 4 
If the fuse is still intoct, steps 17 thru 1O_moy be repected until the 1 
fuse is successfully blown, nat, to exceed. 4: retties> Do not’ apply 4 
additional! pulses to o fuse once it is correety progrommed. Verifi-— 4 
cotion is possible only with the Security fuse intoct: - 4 
Security fuses are provided off each device “td? discourage the - : 
unauthorized copying of fuse pattetns. To progyom the security fuse, 
follow the steps above omitting steps 2 and 10. 
See Tobles 1-2 ond 1-3 for addressing information. 


For programming waveforms, see Figure 1-1 
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~ “ALGORITHM SPECIFICATION 
TIBPAL2OXX—5 


PAL24012 


PIN ASSIGNMENTS IN PROGRAMMING MODE 


FN or FK PACKAGE 


JT or NT PACKAGE (TOP VIEW) 
(TOP VIEW) 


PGM VERIFY C1 O24p Voc 


Verify—level supply voltoge 
High-Level input voltage 
Low-level input voltage 
Program-puise PO 
voltage PGM ENA 
PI, PA 
Yec 
Program~pulse PO 
current PGM ENA 
PI, PA 


1 
Program—pulse duration at PO 
Pulse duration at PGM VERIFY 
Set-up time 
Hold time 
Delay time from /OE low to 
PGM VERIFY high. 
Delay time from PGM VERIFY 
high to valid output. 


ALGORITHM SPECIFICATION 
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TABLE 1-2, INPUT LINE SELECT 


Input Line Input Line Number—Address Pin States 


rit 
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L 
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L 
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x 


ALGORITHM SPECIFICATION 


TIBPALDOXX_5 PAL24D-3.DWG| SH 3 of 10| PAL24012 


TABLE 1-3, PRODUCT TERM AND PO SELECTION 


PRODUCT TERMS Address Pin Stotes 


ee aD CC 


SF — When programmed, the array wili verify os if it were blank. 


FIGURE 1-1, PROGRAMMING WAVEFORMS 


PGM ENABLE 


PA9—PA10 


fo) 3 


SELECTED 
PO PIN 


PGM VERIFY 
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PRELOAD PROCEDURE FOR REGISTERED OUTPUTS (See Note 1) 


The output registers of the TIBPAL20XX-5 con be prelooded to any 
desired stote during device testing. This permits ony stote to be 
tested without having to step through the entire state—mochine 


sequence. Each register is prelooded individuaily by following the 
steps given below. 


Step 1: With Voc at 5 volts and pin 1 at Vj, raise pin 13 to VinH- 
Step 2: Apply either Vj, or Vy to the output corresponding to the register 

to be prelooded. 
Step 3: Lower pin 13 to Viy. 
Step 4: Remove output voltage, then lower pin 13 to Vy. 

Pretoad can be verified by observing the voltage level ot the output 
pin. Note that the output inverting buffer will hove o low output stote 
corresponding to o preloaded high (opplied Vjy4) register state. 


ASYNCHRONOUS PRELOAD WAVEFORMS (See Notes 1 ond 2) 


REGISTERED 1/0 


Notes: 


1. Pin number shown is for J or N packages only. 
For FN or FK pacages, pin number must be changed occordingly. 
(See sheet 2) 


2. tg = tsu = th = 100ns to 1000ns. 
Vin = 10.25 V to 10.75 Vv. 


ALGORITHM SPECIFICATION 
TIBPAL2OXX—5 
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SH 5 of 10 PAL24012 


LOGIC DIAGRAM FOR TIBPAL20LB 


INPUT, LINES. 


fo 12 16 20 24 28 32 36 % 
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LOGIC DIAGRAM FOR TIBPAL20R4 IN 
INPUT, LINES. 
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LOGIC DIAGRAM FOR TIBPAL20R6 


INPUT, LINES 
, Qpy 4H (23) | 
PRODUCT ot 
UNES Ps (22), 1 
(21) 
I ot [po Q 
= 
(20) 
tet te 
i] 
(19) 
1 ta 
(eal 
Lo Bee 
ae 
her eo 
bead 


TWMRCy 
= Low, (14) | 
— < 
-—] Le 


ALGORITHM SPECIFICATION 
TIBPAL20XX—5 PAL24D-8.0WG | SH 8 of 10] PAL24012 


. LOGIC DIAGRAM FOR TIBPALZ0R8 — 
INPUT, LINES 
(2) [3] 4 12 16 26 24 
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REVISION LTR. 
A 


ALGORITHM SPECIFICATION 
TIBPAL2OXx-5 


REVISION HISTORY 


ENGINEER 
Lippens 


DESCRIPTION OF CHANGES 


Sh 2. Removed MAX Spec. 
from tey. th, ond tyy- 

Sh 3. Bimaved Site changed 
SF2 to SF. Sh 4. Table 1-3. 
Removed SF1 and changed SF2 
to SF. 

Sh 5. Chonged from: Pin 11 to 
Pin 13. 

Sh 2. DIP — Changed pins 14 
ond 23 from: GND to: +. 

PLCC - Changed pins 17 ond 
27 from: GND to: +. Added 
note: + = Set to logical “1”. 
Toble 1-1: Changed units: 

tw1 from: ns to us 

tw2 from: us to ns 

tq2 from: us to ns 

Sh 5. Added Notes 1 and 2 
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